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Abstract 

Grahamichthys radiatus is a small marine eleotrid. It is described and figured and 
its authorship discussed. Relationship between Grahamichthys Whitley and 
Fagasa Schultz is also discussed. The two genera show similarities. 


Introduction 

Grahamichthys radiatus (Val.) is a small marine eleotrid common in the shallow 
coastal waters of New Zealand. In recent literature it has been confused with the 
freshwater red-finned bully Gobiomorphus huttoni (Ogilby). The present paper 
extends the observations by the author (McDowall, 1962) and provides descriptive 
data for the comparison of Grahamichthys with the Pacific genus Fagasa Schultz. 

Grahamichthys radiatus was first described as Eleotris radiata in Cuvier and 
Valenciennes (1837). In recent papers, this name has been attributed to both 
authors. Following the ruling of the International Commission on Zoological 
nomenclature (opinion 580, 1959), and the discussion by Bailey (1951) on the 
authorship of the Histoire Naturelle des Poissons, the author of E. radiata is 
Valenciennes, and the correct name is E. radiata Val., 1837, or E. radiata Val., 
in Cuv. and Val., 1837. The species Gobiomorphus gobioides was described under 
the name E. gobioides in the same volume and should be known as G. gobioides 
(Val.). 

In a recent paper (1962) McDowall discussed confusion in the naming of the 
red-finned bully and a small marine eleotrid, and in the use of the name E. radiata 
in reference to these two fishes. After referring to the diary of the voyage of 
Quoy and Gaimard (see Wright, 1950), during which they collected the specimens 
described by Valenciennes, and after comparing Valenciennes’ description with 
specimens of the two species, it was concluded that Valenciennes had described 
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the small marine bully designated as Grahamichthys radiatus (Guv. and Val.) by 
Whitley (1956). The species to which Stokell (1941) had applied Valenciennes’ 
name (i.e. E. radiata Val.) became Gobiomorphus huttoni (Ogilby, 1894). The 
marine bully is thus Grahamichthys radiatus (Val.) and the freshwater red-finned 
bully Gobiomorphus huttoni (Ogilby). The use of the name as Grahamichthys 
radiata by McDowall (1962) was incorrect. 

Because of the confusion in the use of Valenciennes’ name E. radiata , and the 
brevity of the descriptions of the fishes the name has been applied to, many of 
the early descriptions of Eleotris radiata 33 cannot now be assigned to either of 
the fishes with any certainty. It is not possible to recognise definite reference to 
the marine bully after its original description by Valenciennes, until Whitley (1956) 
questioned the application of the name in StokelPs revision of the genus 
Gobiomorphus (1941). Whitley disagreed with Stokell’s opinion, and redescribed 
the marine eleotrid as Grahamichthys radiatus (Cuv. and Val.). 

The name Eleotris radiata as used by Dieffenbach (1843), Gunther (1861), 
Richardson (1842), Hutton (1872, 1890, 1895, 1904), Waite (1907), and Phillipps 
(1927), could refer to either species. 

Graham (1928, 1953, 1956) recorded Eleotris radiata from the rock pools of 
Otago Harbour. In 1953 he used Hutton’s figure of E. radiata (Hutton, 1872), 
but in 1956 used Whitley’s figure, indicating agreement with Whitley’s use of the 
name. Since Whitley redescribed G. radiatus , it has proved to be quite common 
and further description is possible. It has been re-examined and is here described. 

Specimens of G. radiatus were examined from Wellington Harbour, Kaipara 
Harbour, Long Beach, Otago and Westport. Proportional measurements were 
taken from specimens after which they were cleared in KOH and stained in 
alizarin for counting fin rays, vertebrae etc. The methods of measurement used 
were those outlined bv Hubbs and Lagler (1947) and discussed by McDowall 
(1962). 

Stokell (1959) recorded the count for the second dorsal as a “fine spiniform 
ray from half to two-thirds the height of the fin, a long single segmented ray 
and 9-10 branched rays”. This gives a total count of I—10-11. Stokell (1959) 
thus suggested that Valenciennes’ count of I—9 for the second dorsal fin of the 
type specimen could not apply to the marine species. Figures obtained from counting 
fin rays of 27 G. radiatus (see description) included both StokelPs and Valenciennes’ 
figures, and StokelPs objection is now not valid. 

The genital papilla of G. radiatus differs from that observed in other New 
Zealand Eleotridae. In G. radiatus the papilla arises out of a distinct depression 
immediately behind the anus. The papilla projects from the depression, which is 
only large enough in diameter to contain it. It is well developed, and in the female 
is fimbriated, the tip carrying a number of quite long papillules (fig. 3). These 
are less well developed in the male. 


Grahamichthys Whitley, 1956 

Vertebrae 24-25; ventral fin I—5; first dorsal VI-VII, second dorsal I—9-11. Head 
smooth, naked, no spines on operculum; teeth on mandibles and pre-maxillae in narrow band, 
with enlarged outer row of canines, and fangs present in both jaws of male. Scales restricted 
to posterior half of trunk, ciliated. Rows of sensory papillae on head and in vertical rows 
on trunk and abdomen. Genital papilla present in both sexes. 

Habitat: New Zealand coastal waters. 

Type Species: Grahamichthys radiatus (Val.). 
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Grahamichthys is quite different from other known New Zealand Eleotridae 
and is the only entirely marine species yet described, although others may spend 
part of their lives in the sea. The reduced scalation, the low vertebral number, 
the fangs and the form of the genital papilla all establish Grahamichthys as quite 
distinct from other New Zealand eleotrids. 

Stokell (1959) suggested that the closest relationships with Grahamichthys are 
found in the genus Fagasa Schultz, 1943. Species of Fagasa are known from 
Samoa (Schultz) and the Solomons (Harry, 1949). Fagasa tutuilae Schultz has 
similar scalation to Grahamichthys and apart from lack of fangs has similar 
dentition. The type of F. tutuilae lacks sensory papillae on the trunk (Dr E. A. 
Lachner, pers. comm.) and has an emarginate caudal fin; that of Grahamichthys 
is truncated. Like G. radiatus , Fagasa diaphana Harry, is almost transparent when 
alive. 

Dr Lachner (pers. comm.) suggested that both species of Fagasa may be the 
young of species of Eleotris. Schultz’s specimens were small and Harry’s measured 
between about 6 and 18mm, so that the similarities of reduced scalation and sparse 
pigmentation may have little or no significance. The classification of the Gobioidea 
as a whole is at present confused, and although Grahamichthys does not appear 
greatly different from Fagasa , the inclusion of Grahamichthys in Schultz’s genus 
Fagasa would do little to clarify the situation, and would more likely lead to 
further confusion. 



Text-fig. 1.— Grahamichthys radiatus (Val.) 53mm total length. 


Grahamichthys radiatus (Valenciennes), 1837 

Eleotris radiatus Valenciennes, 1837, p. 250. 

Grahamichthys radiatus Whitley, 1956, p. 34. 

Grahamichthys radiatus Stokell, 1959, p. 268. 

Grahamichthys radiata McDowall, 1962, p. 7. 

G. radiatus is a small bully and is more slender than most other New Zealand Eleotridae. 
The head is long, the cleft of the jaw moderately oblique, extending well below the eye, 
the lower jaw protruding. The fins are membraneous and short. Scalation is markedly reduced, 
scales being restricted to the posterior half of the tiunk. Both sexes have a well-developed 
genital papilla. Large fangs occur in both jaws of the male. The male is slightly more 
heavily built than the female, but otherwise the sexes are similar. The fish is usually almost 
transparent; there are indistinct bands on the trunk, tail and vertical fins, but a more 
definite banding pattern may develop (fig. 1). 

D. VI (26 examples), VII (1); 1-9 (2), 1-10 (22), 1-11 (3); G. (developed rays), 
15 (22), 16 (5); A. 1-9 (1), 1-10 (17), 1-11 (9); P. 17 (1), 18 (3), 19 (15), 20 (8); 
V. 1-5 (27). Vert. 24 (1), 25 (26). Branch. 6 (27). 
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Text-fig. 2.— A, Distribution of sensory papillae on head. B, Dentition. 


Trunk cylindrical anteriorly, becoming compressed posteriorly towards tail. Head 3.2-4.0 
in S.L. (standard length), about as broad as deep; snout profile flat to concave. Lower 
jaw protruding beyond upper, jaws about 2J in head length; cleft of jaw extending below 
anterior margin of eye, lips fleshy. Eye within snout profile, about one-fifth head length; 
inter-orbital broad and flat, 1.0-1.8 times diameter of eye. No open pores on head, but a 
complex series of sensory papillae mainly on operculum, cheeks, nasal and inter-orbital 
areas (fig. 2A). Vertical rows of papillae along mid-lateral trunk, further rows ventrally 
on abdomen and six rows between medial fin rays on caudal fin—between 5th to 11th caudal 
fin rays. Most of teeth small, occurring on medial three-quarters of premaxilla, outer row 
of distinctly enlarged canines, a pair of fangs near junction of pre-maxillae, greatly enlarged 
and set back from main tooth series, the fangs in the male only. Mandibular teeth similar, 
the fangs in the male placed about midway between angle of gape and anterior tip of jaw, 
1 or 2 pairs of fangs present (fig. 2B). Gill rakers short, stout, 10 to 12 on first arch. 



Text-fio. 3.—Vent and genital papilla of female. 


Scales ciliated, moderately large, thin and delicate with a few marginal spines. Scales 
mostly restricted to post-anal region with a few anterior to the vent in the lateral mid-line, 
and occasional scales scattered over remainder of trunk; 28-30 scales in mid-lateral series 
between vent and tail. 

First dorsal fin inserted at about 0.38 S.L., greatest length of fin 6.3-8.6 in S.L., fin 
rounded. Second dorsal short, usually well separated from first, greatest length 3.7-5.3 in 
S.L., fin rounded, shortest rays posteriorly. Anal fin inserted just behind level of second 
dorsal insertion, fin short, 4.4—5.9 in S.L. Ventral fins thoracic, small, extending about 
half distance from base to vent; pectoral fins extending almost to vent, narrow and tapering 
to a blunt point; caudal fin truncated. 

Genital papilla well developed in both sexes, set in a depression immediately behind 
anus, the tip of the papilla in the female with well-developed fimbriations, these less 
developed in male. 

Maximum length recorded 63mm total length, commonly 50 to 55mm. 

Colouration 

When alive, often almost transparent, with indistinct bands of red, yellow and black 
chromatophores across the trunk and tail; a few pigment areas on head, especially behind 
the eyes and sometimes banding on the unpaired fins. In some large specimens the head 
becomes quite dark, with grey-brown banding on the trunk. A dark blue-black band 
occurs at the base of the pectoral fin, and yellow coloration on the branchiostegal area and 
isthmus. 'Hie eyes are blue-black. In formalin or alcohol, the colour pattern is indistinct 
dark banding, and the fish takes on a golden-yellow to brownish hue. 
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There is great variation in the intensity of coloration of individuals, specimens 
from single trawl being either quite transparent with faint lateral bands or much 
darker in colour with distinct trunk and fin markings and facial pigmentation 
(as in fig. 1A). These colour variations are not related to sexual differences. 

Mr J. M. Moreland (pers. comm.) suggested that they may be associated with 
differences in habitat substrate. G. radiatus is benthic on mud or sand bottom, 
and it appears that the darker specimens may come from a sand substrate with a 
litter of shells and debris, the transparent fishes from a mud bottom. 

Distribution: Known only from New Zealand; from Kaipara Harbour, 
Hauraki Gulf, Wellington Harbour, Marlborough Sounds, Westport, Otago, 
Foveaux Strait. Probably widespread in New Zealand coastal waters. 
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